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DRIVE TOIL COLD PlhGSR ROLUHQ BTASD 

SPECIFICATION 

FIELD OF THE INVENTION 

The preeent Invention relates to a drive for e cold 
s pilger rolling stand. More particularly this invention concerns 
such a drive that reciprocate* the roller bearing en the hoi lev 
advancing workpiece. 

BACKGROUND OF THE XMVHNT20M 

in cold pilger rolling a hollow billet le advanced in a 
xo r lling direction over a generally stationary mandrel while a 
peir of rolls squeeze the billet against the mandrel to form 
seamless pipe or tubing* The support or stand carrying thaae 
rolls is reciprocated through a short stroke in and against the 
rolling direction, often at high speeds up to 300 etrofcee/miaute . 
is The e croon stand or support in which the rolls are 

journaled is reciprocated in the rolling direction by means of a 
crank drive, a tie rod has an outer end journaled on the 
reciprocal roll stand and an inner end eccentrically mounted on a 
crank arm or wheel that is continuously rotated at the desired 
39 stand rceipreoeti n speed. Since the amount f throw is 
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c neidertibie, it is standard to provide counterweight* to reduce 
vibration end strain on the machinery. 

Thus, as described in US patent 5,540,076 based on 
Oscmaa 4,336,422 of Baeneeh and Boneele, each of two crank eras 

a connected to opposite sides of the roll Stand carries a 

respective counterweight and a cannon drive motor is connected 
through respective identical gear trains to the cranks. This is 
a very lurge and eomplox mechanism that is very expansive to 
build and maintain, and that takes up a great deal of apace. 

ie German patent 962,062 of Zeunert employs a vertically 

effective counterweight. Thia system requires the base for the 
roll stead to be very expensively and massively built/ as it must 
accept toe vertically moving parts. A big below-ground area must 
be provided for the drive nee banian. 

is In German patent 3.613,036, US patent 5,858,450, and US 

patent 5,076,088 another system Is described using planetary type 
crank drives for compensating out the forces in such a pilger 
rolling eye tea. Such systems are highly effective, but only work 
with relatively small systems forming small-bore thin-well 

as tubing. The machinery become* extremely large and unwieldy when 
applied to large rolling stands. 

in all the known pilger cold -rolling eye terns there is 
the disadvantage that the throw- caaeel leg systems are quite 
complex and expensive. 
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OBJECTS 09 TUB INVENTION 

it is therefore an object of the present invention to 
provide <ui improved drive for a pilger cold-rolling stand. 

Another object is the provision of such an improved 
s drive fo:r a pilger cold-rollinjf •tend which overeeasa the shove- 
given disadvantages, that is which ia siaple and relatively 
inexpensive. 

SUMHABY OF TBI IHVEHTICH 

A drive for reciprocating a roll stand of a pilger 
io cold-rolling system has according to the invention a crank 

roeatabls about aa axis transverse to a reciprocation direction 
f the stand and a tie red having an outer end journaled on the 
stand and an inner end eccentrically journaled on the crank so 
that rotation of the crank reciprocates the stand In the 
is direction. A compensating weight is fixed to the crank opposite 
the tie rod and orbits in a weight plana on rotation of the 
crank. K counterweight is offset along the weight plane free the 
crank. K drive eenneets the counterweight to the crank for 
orbiting the counterweight in the weight plane on rotation of the 
ao crank. 

Such a drive system is extremely simple, yet operates 
with minimal vibrati n and throe. 
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The pilger roll -stand drive according to the invention 
haa raspuetWs shafts earrying the ccuspenseting weight and 
counterweight. The drive includes respective meshing gears fixed 
bo the shafts. A drive shaft carries a gear masking with the 

» gaar of the shaft carrying the eoueterwaight . This driva shaft 
ia the output shaft of a a© tor or a transmission eoonaeted to a 
motor. !fha shafts ara xotatabla about axes that ara all coplanar 
and paraxial. Kanca all the foreea ara ia a lias and basically 
cancel ona another out* 

io According to a further feetura of the invention the 

stand is cantered on tbs weight plane, in addition the croak can 
be centered on the weight plane. In the former system the crive 
has a second crank coaxial with and connected to the first - 
mentioned crank, a second tie rod having an outer end journals* 

is on the stand and an inner end eccentrically joumaled on the 
second crank, a eecond compensating weight fixed to the second 
crank opposite the tie rod and orbiting in e eeeond weight plane 
parallel to but offset from the first-mentioned weight plane on 
rotation of the cranks, and a second counterweight offset along 

an the aecoad weight plane from the second creak. The drive also 
connects the second counterweight to the eecond creak for 
rbiting the eeeond counterweight in the second weight plane on 
rotation of tbs aaeond crank. 

Zn another system according to the iavention the roll 

2i stand is c nt rsd n a plans symmetrically flanked by the firet 

- 4 - 


29/08/03 14:35 PATENT ANUSLTE SIESEN - 718 601 1099 
29/88/83 11! 25 PATENT TE SIEG£N - +49 21S1 350B66 


NR. 579 P06 
NR. 565 007 


and second weight plant! . The drive can be offset free* the 
planes. 

According to toother feature of this invention the 
gears ar« unltarily formed with the respective weights. The 
s shefta eim be horlxentel er vertical . 

Tha crank in accordanoe with the Invention has a pin an 
which th* inner end of the tie rod la journal ed end that ie 
formed wilth passages through which e lubricent can be fed. 

The naeses of the conpensstlng weight (e) esd of the 
io eountarw«iight(s) is selected such that they conpenseto for the 
first- order stand staes forcee during operation of the rolling 
stand. Juch a systcn is astreaely eiaple. it can be set up and 
manufactured according to straightforward design practices end 
very accurately condensates out the vibration end throw produced 
15 by the reciprocating roll stand end associated drive parts. The 
result is virtually no vibration ao that the equipment it not 
hard on its support end surroundings. Its service life will 
therefore be quite long. 


- 5 - 


29/08/03 
28^08/03 


14:35 
11:25 


PfiTEN-TftNUoLT-E S1EGEN - 718 601 1099 
PATENT RNUIALTE SIEGEN ■* +49 2161 350S66 


NR. 579 P07 
NR. 565 DBS 


BR! BP DESCRIPTION OP TUB DRAWING 

The above and other objects, features, and advantages 
will baccate acre readily apparent from tfaa following description, 
it being understood that any feature desoribed vith reference to 
i om eoborilaont of the Invention can be used where possible with 
any otheir embodiment and that reference numeral a or letters not 
epeeif ietilly mentioned with reference to one figure but identical 
t those of another refer to structure that la functionally if 
not structurally identical. Xn the accost saying drawing i 
id PIGS, la and lb are schematic aide views illustrating a 

pllger rolling system 

FIGS. 2a and 2b are side and top sectional views 
through a first drive according to the invention; 

PIGS. 3a and 3b are views like PXGS* 2a and 3b through 
« a second drive in accordance with the invention; 

PIGfl. 4a and 4b are views like PIGS. 2a and 2b through 
a third drive; and 

FIGS » 5a and 5b ere views like PIGS. 2a and 2b through 
a fourth drive according to the invention. 
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SPICXFIC DEflCfilPTJOS 

Ae seen la FIGS, la and lb a tubular workplace, bare a 
billat 21, la advanced In a horizontal railing direction R over a 
mandrel .24 centered en an axis A of e rolling ays tan 1. Two 
» rolls 23 rotetable about parallel horiseatal axes 23A lying In a 
plana pe:epeadlcular to tha axle A and parallel diraetion R are 
carried In a cocoon frame or stand 2 (FXQ8 • 2a and 2b) 
reciprocated in and against tha direction R» Thus es the rollers 
23 ere reciprocated la tne direction K by a crank eaeenbly 4 

u (PIGfl. 2k and 2b) their rotation directions change es Indicated 
by the uareferencad arrows. 

FIG. 2 snows how two parte of the stand 2 syometrlcally 
flank a plans 15. extending parallel to the direction It end axis A 
and are Interconnected by a pivot pin 18 on which is jouznaled an 

u uter eni of a tie or thrust rod 7 whose inner and ie j enameled 
on an eccentric pivot pin 19 carried on a crank 5 on a shaft 13 
journelefl In a stationery houai&g 3 and carrying a coop attesting 
weight 6. This shaft 13 also carries, diametrically opposite the 
pin 16 « s counterweight 8. 

20 two further shafts 13 and 14 are jouznaled in the 

housing 3 and centered on area lying on a horltoatal plane 35 
with the axis of the shaft 13. The shafts 12 , 13, and 14 carry 
nashing 9 arc 9. 10 and 11 and the shaft 14 Is connected to an 
electric drive actor as. anoth r counter* ight 8 ie c rrled on 

as the shaft 12 at its end opp site the r spectlve g er 10. The two 
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weights •> and 8 are centered and lis on • common vertical plane 
26 peraUel to tha plane 15. 

Thua aa tha motor 28 rotates tba shaft 14, tha shaft 12 
and counterweight 8 rotate oppositely to the shaft 14 end the 
i shaft 13 and coop masting weight 6 oodiraetioaally to it. 

Rotation of the shaft 13 onuses the pin 19 to orbit about the 
axis of 'ihe shaft 13 and thereby reciprocate the stand 2 
horl son tally. 

With this ays ton therefore the compensating weight 6 

it and the counterweight 8 are eat up such that the first -order mass 
f rces f<» the system are formed by tba roll stand 2 are 
compensated out by the compensating weight 6 and counterweight 8. 
Maae £or;c» of second and higher order « which are created by tha 
reciprocation of the stand 2, are not compensated out. Nothing 

u need be dene to compensate for the moment that is perpendicular 
to tha horizontal reciprocation direction R of the stand 1 and 
tha perpendicular forces from the welghta € and 8. The sane it 
true for the other sonants because the inertia of the weights 4 
and 8 ara not aligned to the inertia of the stand 2. 

so The suggested drive concept thus has somewhat less ma 00 

compensation as the solutions of the prior art. This 
disadvantage is not important on assail installations, since the 
amplitudes of the forces and momenta transmitted to tha base are 
small. Only in the ease of inetellatione with particularly 

is vibration- sensitive baaaa are del teri vs ff ets noticed in the 
surround luge. In this case however the analytical s lutions f 
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the kn<7wti ay* tuna and If necessary eurther compensations are 
necessary, 

The solution of figs. 2a ud 2b with a single thrust 
red 7 it particularly effective. The entire crank assembly 4 is 
$ aligned with the canter plane 15 of the roll stand 2 eo that the 
system lu generally borisontally level with thia equifoent. 

In order to supply lubricant to a bearing 2? between 
the pin .19 and the inner end of the rod 7 , the pin 19 la formed 
with an axial passage 20 and a radial passage 21. Thus lubricant 

is can be f<ad through these passages 30 and 21 to thia bearing 27 
even wnile the machine la operating. A similar system can be 
provided for the unillustrsted bearing on the pivot pin 18. Zn 
thie aaauar the lubricant oil can be kept completely aeparate 
from any coolant that is used. 

u The system of PIGS. 3a and 3b has a pair of thrust rode 

7 and 7* symmetrically flanking the roll -stand plane 15 and 
connected to opposite ends of a pin 19* projecting from opposite 
ends of a crank wheal S that ie integrally formed with the 
compensating weight 4. Mere the crank wheel 5 actually forma the 

jo gear 9, the gear 10 la formed with the counterweight 8, and the 
g are 10 and 11 are all centered on the plane 24 which la 
eoplanar with the plane 5. The gears 9, 10, and 11 are elightly 
below the path of the strand moving in direction R. 

in figs. 4a and 4b there are two crank assemblies 4 and 

ai 41 symmetrically flanking the plane 26 and each having respective 
compensating weights 6 and 6' and counterweights 8 and 8'. The 
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driv* asuenbly constituted by the gears 9, 10, and 11 in offset 
to one a ide of the creak eeeeably 4. Thus the sysnetrically 
arranged weights 6, 5% 8, and 8« eoapietely conpoasete out the 
forces en the centrel pleas IS. 
s FIGS. 5e sad Sb shoe en arrangement identlcel to that 

f FIGS. 2a and 2b except that the plane 26 la horizontal and the 
sbe£ts 13, 13, end 14 are vertical. 
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